Catabolism of endogenous dopamine in peripheral tissues: is there an independent role for dopamine in peripheral neurotransmission?
Dopamine (DA) and its metabolites, homovanillic acid (HVA) and 3,4-dihydroxyphenylacetic acid (DOPAC), have been measured in peripheral tissues of the rat and human by gas chromatography-mass spectrometry. The content of HVA and DOPAC in peripheral tissue is higher than in blood and is usually higher than the content of DA. In the rat, chemical denervation with 6-hydroxydopamine decreased the tissue content of DOPAC. Inhibition of monoamine oxidase increased tissue DA. Apparently, in vivo, a large quantity of peripheral DA is catabolized rather than converted to norepinephrine (NE). These observations suggest that either NE synthesis is inefficient, with a large quantity of DA wasted and not converted to NE, or that DA is physiologically utilized as a neurotransmitter and/or cotransmitter in many peripheral nerves. A survey of the reported actions of DA on peripheral tissues suggests that the latter proposal is more likely.